Introduction
Tumors involving the anterior visual pathway (AVP) viz optic nerves and chiasm are not commonly seen in general neurosurgical work. Their incidence, however, increases if one considers only pediatric patients (age less than 20 years). There is a general tendency to group these tumors topographically and also from the pathological point of view at the same time. So much so in any discussion on tumors of AVP only gliomata are discussed. Even now there is no consensus regarding the overall management of these patients. We are herewith reporting our experience with 17 cases.
Materials and Methods
During the years 1991-2001 17 histologically verified tumors involving the AVP were seen and operated upon in pediatric patients. Of these two cases of medulloepithelioma have been detailed in separate papers earlier (1, 2) . Of the 17, seven were males and ten females. The age distribution is given in Table 1 . The youngest was four months old and the oldest fifteen years.
The duration of symptoms varied, with the maximum being five years. The shortest was 12 days. The symptoms were mainly proptosis and loss of vision. They are detailed in Table 2 . In one patient there was no visual loss. In one patient aged four months it was not possible to assess the degree of visual impairment. Two patients had neurofibromatosis type 1 (NF-1). Visual evaluation was done only by confrontation. We have no facilities to do visual evoked patential. The location of the lesions is given in Table 3 . Computerized tomography (CT) and magnetic resonance imaging (MRI) were done on all these patients. After appropriate ancillary tests they were operated upon. Histological confirmation was obtained in all patients (Table 4 ). The detailed description of all the gliomas is given in Table 5 .
The operative approach was based on the location and spread of the lesion. Using a bicoronal skin flap and a unilateral free bone flap, subfrontal exploration was carried out in 6 cases. Frontotemporal craniotomy was done in 2 cases. Orbitofrontal craniotomy was done in 6 cases. A pterional approach was used in 3 cases. The extent of resection is given Table 6 . Ipsilateral tarsorraphy was done as a routine in all cases. Two cases were treated with chemotherapy; one of these had radiation also. In ten cases post operative radiation was employed. 
Results
Two patients died within a year. Of these one patient (Case 4) died within a week following surgery. The second patient (Case 7) died within a year. Both of them had medulloepithelioma. Two were lost to follow up after six months. The others are doing well. Of these, one patient who was advised radiation but did not undergo the radiotherapy. He returned after 2 years because of continued growth and had to be operated again. Postoperatively ten patients had diabetes insipidus for a variable duration. This was treated. Only one patient continues to have diabetes insipidus and is on therapy. One patient who had a chiasmal and optic nerve glioma had hydrocephalus when he came in. He first had a ventriculo peritoneal shunt before surgery for the tumor. Then he was operated for the tumor. Later because of development of ascites the shunt was converted into a ventriculo atrial shunt. This case has also been reported (3) the results correlated with extent of resection and pathology are given Table 6 . 
Effect on vision
In seven patients where the lesion, though extensive, was confined to the optic nerve the nerve had to be sacrificed. In patients in whom the lesion was confined to one optic nerve the vision though lost in that eye continued to be good in the other eye. In one patient who had no vision in one eye and good vision in the other eye, there was slight temporary postoperative diminution in visual acuity in the healthy eye. But this improved. She had a suprasellar chiasmatic glioma which was involving one optic nerve also. There was no worsening of the vision in any other patient.
Effect on proptosis
Of the seven who had proptosis there was considerable improvement and appreciable regression of the proptosis.
Discussion
Tumors involving the AVP are not very common; so much so individual experience is limited to a few cases. Sulton and Molloy quote from other reports as follows "…the incidence ranges from 0.84% of brain tumors in all age groups to 3-6% of tumors in paediatric age group". They also mention that of these 20% had (NF-1) (4). In our series of one hundred consecutive histologically verified tumors of the central nervous system in patients less than 20 years of age, seventeen cases of tumors of AVP have been encountered. In this report the cases were collected based on their location (and not on histological grounds). Generally the tumors of this region are lumped together. In any discussion only the point of view of pathology viz gliomas is considered. But many other tumors also arise in this region. Our main reason for this report is that we felt that many different types of neoplasms (and even non neoplastic conditions) occur in this area. And it is not very correct to assume that all lesions are gliomata without histological confirmation.However, it cannot be denied the gliomata are by far commonest. In our series out of 17 cases fourteen patients had gliomata (82%).
The signs and symptoms depend on the location of the lesion and not the pathology of the lesion. In this series visual loss and/or proptosis had been the problems that brought the patient to the doctor. But Table 5 . The description of all the gliomas the visual loss is extensive by the time the patient comes to the surgeon. This is because even a total depends on the pathological findings. Some would loss of vision in one eye goes undetected on account of the young age of the patient.
Proptosis occurs late in time and this is often accompanied by almost total loss of vision in that eye. This prevailed in 7 cases. In one case the loss of vision was total in one eye and in the other eye there was a temporal field loss. This was a suprasellar lesion. Some times the visual loss is discovered when the patient is brought for proptosis. The overall management of these lesions assume the lesion to be a glioma whether there is NF-1 or not; and they manage it according to their philosophy. For example Takeuchi et al (5) state that "if the patient has concurrent NF-1 or if the optic nerve and its radiations are involved the mass can be assumed to be an astrocytoma and surgical intervention is not (emphasis authors') required to establish the diagnosis". In our series only two patients had NF-1 and one of these had medulloepithelioma.
As against this can be quoted the experience of Cohen et al (6) where a diagnosis of glioma was made in a patient where the chiasm was involved and radiation given in an appropriate manner. Later at postmortem this turned out to be a germinoma. In a frank and honest appraisal the authors state "Death might have been prevented had the correct histological diagnosis been made by biopsy and entire ventricular system irradiated" (6) .
There are no diagnostic clinical or radiological criteria that would help to arrive at a correct conclusion regarding the pathology. Even in patients with NF-I the diagnosis of glioma can at best be by presumption. In two of our cases the clinical and radiological findings were similar to other cases of glioma yet they turned out to be medullo epithelioma. And one other case with similar radiological pictures turned to be a ganglionglioma (Figures 1, 2a, and 2b) .
So we feel that all cases must have the pathology established by surgery. It must be remembered that even at operation at times one cannot be sure about the nature of the tumour. This brings us to the question, that even if one assumes that the lesion is glioma what should be the line of treatment. Here again there is no consensus. Some feel that if the lesion is confined to one optic nerve and if the proptosis is minimal (or nil) nothing need be done. Their argument is based on the hypothesis that progression of the tumor to the intracranial part and chaisma is almost nil. In the series of Alvord and Lofton (7) out of 99 optic nerve glioma without any intracranial extension only in 13 the growth recurred in the nerve. In six the tumor had spread to the chiasm (7). These authors state that, "their (gliomas of optic nerve or chiasm) natural history has been debated for almost a century, with some investigators believing that they are not neoplasms but hamartomas (that is they are congenital malformations and do not grow continuously). Their treatment had been similarly debated and some authors consider that little or no treatment is successful as radiation therapy or radical surgical excision". The authors conclude that surgical excision is better than irradiation in terms of recurrence of optic nerve glioma but not obviously in terms of retention of vision (7). If we assume that the lesion is a glioma, the consensus today seems to be in favor of as extensive a resection as is possible and as is safe. As we approach the midline the chances for extensive resection recede and to that extent the prognosis is dim.
This limiting factor is common to all kinds of tumors. Johannson et al (8) in analysis 14 cases of ganglionglioma state that "the tumors arising in the midline carry a poor prognosis and result in a significant neurological deficit, and no therapeutic recommendation is possible in this group".
On the other hand while reporting on an experience of 54 cases of optic pathway glioma Lancon et al (9) write "tumor enhancement and presentation prior to 3 years of age were associated with tumor progression" and "hypothalamic involvement did not influence progression free survival except in children less than 3 years of age".
Generally the opinion is that these tumors are best treated by surgery. However, there are some who feel surgery may be deferred or even avoided in those with NF-1.
Our own policy is to perform the surgery on the premise the lesion is a glioma. For the tumors as radical a resection as is possible and safe is done. Where one has removed a lesion totally as shown by postoperative CT (done within 24-48 hrs) no further treatment is needed. But where the resection of a glioma is incomplete (because of various factors and in children less than 3-4 years) chemotherapy is used as a supplementary measure. When the patient is older than 4 years then chemotherapy and radiation may be used individually or in combination. In all cases prognosis has to be considered from two angles a) preservation of vision and b) prolongation of life. For recurrences we prefer surgery.
Preservation of vision in the affected eye is at present impossible. One can however prevent a spread of disease through the chiasm to the unaffected eye. Regarding prolongation of life the outcome depends on the histological findings.
Conclusion
We feel that a histological diagnosis is mandatory in every case irrespective of the amount of circumstantial evidence pointing to the diagnosis of glioma. Operative resections must be based on a provisional diagnosis of glioma. The post surgery treatment can be done on the basis of histology and age of the patient. If one feels that extensive resection is unjustified then histological proof must however be obtained. This can be done by open surgery or by stereotactic techniques.
Figures 2a and 2b.
CT and MR of the child with ganglion glioma (arrow in the MRI points to the chiasmal location of the tumor).
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